I. INTROI~JCr ION
This presentation had its genesis in a visit by E.B. Vandiver, Director of the U.S. Army Concepts Analysis Agency (CAA) to Georgia Tech.
During that visit, Mr. Vandiver expressed interest in developing new methods for verifying and validating (V/V) the extremely large simulation models developed and used by CAA.
CAA models the highest levels of warfare; the division and above.
These models are exercised to analyze various scenarios. New methods were sought in four areas. Analogies from testing, understanding, and validating systems in general was one approach taken.
In this approach, diverse systems such as banking, medical diagnosis, and the promotion and tenure system in a university were examined.
Inferences were drawn from each of the systems.
These inferences were then summarized into 6"I constructs that could be employed in the V/V of complex simulation models. Utilize truth data (output response known to be true for a given set of initial conditions) as a comparison data base for simulation output.
STATISTICAL METHODS
Output analysis provides a specified degree of confidence on accuracy. There are two limitations when modeling large complex systems.
There is a high cost in computer and elapsed time in performing replications.
There also is a frequent lack of real world data from which to draw comparisons.
Thus, it is usually impossible to perform a complete statistical analysis.
Several existing statistical methods can be modified to add to the credibility of complex simulation models.
Control charts, acceptance sampling, fractional factorial analysis, cluster analysis, and time-series analysis techniques were examined for applicability.
An example of these methods is control charting.
The X and R charts are used to control the mean and dispersion of samples, respectively. The X and R charts are used to control the mean and dispersion of individual values. It is assumed that the underlying distribution is normal. For the X and R charts, with sample sizes greater than or equal to 5, this assumption is not very critical, as the distribution o£ means approaches normality (according to the central limit theorem). The survey instrument gave a brief, but concise, tactical summary and battle losses experienced by both forces in a brigade or task force level battle generated by either an actual NTC battle or by the JANUS simulation.
We
In summary, those surveyed were unable to distinguish between data generated by the NTC or JANUS.
The percentage o£ individuals correctly identifying actual NTCbattle information ranged from 20~ to 36% over five sets of battle data.
A nearly identical range of 19X to 36% correctly identified JANUS generated data with over 50~ answering "don't know" to the question of the source of the data.
In fact, in two of the five data sets more respondents
